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composition of the population. This paper therefore investigates the characteristics associated 
with the risk of poor health among older people, including individual characteristics (e.g. 
marital status), household characteristics (e.g. self-rated standard of family living, and receipt 
of Dibao by the household) as well as the characteristics of the provinces in which the older 
person lives (e.g. availability of health care services), along with province level information 
(e.g. expenditure on healthcare). Multi-level modelling is utilised in order to separate out the 
relationship between contextual and individual level factors.    
 
This research raises policy-relevant questions about the availability and appropriateness of 
health services for older people in different parts of China, particularly those living in rural 
areas. Considering the pace of population ageing and economic growth, this paper contributes 
to our better understanding of the policy changes necessary to protect the wellbeing of older 
people in the future. 
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which was labelled as ‘Strong state influence and social security (SSI)’, reflecting provinces 
which  have  a  higher  proportion  of  state  owned  enterprises  in  the  total  of  fixed  asset 
investment and higher percentage of expenditure for social safety net.   
 
Table 4 presents the factor scores for the provinces. From the labelled factors, it is possible to 
categorise  the  province  characteristics.  For  the  first  factor  (D&M),  Shanghai  is  the  most 
developed and marketised with lower health care and facilities province, compared to Hebei 
which is the least developed one. In terms of the second factor (HLQ), Beijing shows the best 
quality of life and better health facilities, while Yunnan shows the worst one. In terms of 
Strong State Influence, Qinghai has the strongest state influence and social security, while 
Shandong is the province with the weakest state influence and social security. In order to 
have a clearer visualisation of the distribution across these factors, Figures 1A to 1C map the 
three factor scores for each province with darker colours representing a higher factor score. 
There is a clear pattern showing coastal regions (Shanghai, Beijing, Tianjin, Guangdong, 
Zhejiang  and  Fujian)  as  the  most  developed  and  marketised  with  poor  health  care  and 
facilities provinces (Figure 1A), compared to Central and western regions (Xinjiang, Gansu, 
Inner Mongolia, Sichuan, Yunnan, Guizhou), Northeast regions (Heilongjiang). Xinjiang, and 
north and northeast regions (Neimenggu, Heilongjiang, Jilin and Liaoning) and Beijing score 
higher in terms of health facilities and life quality than the southern regions (Figure 1B). 
Finally, Qinghai, Gansu and Shanghai are high in terms of ‘Strong state influence and social 
security (SSI)’ (Figure 1C). 
 
(Table 4 about here) 
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tables present two sets of results: one shows the individual and household effects, and the 
other shows the additional contribution of province effects.  
 
In terms of the effect of individual characteristics on one’s difficulty with ADLs, Table 6 
highlights  that  individual  demographic  characteristics  have  an  effect,  with  the  risk  of 
reporting  such  difficulty  increasing  by  age,  as  every  year  of  age  increases  the  odds  of 
reporting  a  difficulty  with  an  ADL  by  0.05.  Females  are  35%  more  likely  to  report  a 
difficulty with ADLs than males, however there are no substantial differences according to 
marital status. Variables reflecting one’s socio-economic status are an important part of the 
determinants of reporting difficulty with ADLs. Individuals living in rural areas are more 
likely  to  report  difficulty  with  ADLs  than  urban  residents  (ORs=1.44),  while  those  with 
higher educational qualifications (high school and above) are associated with a lower risk of 
reporting difficulty with ADLs. Income sources are also important in explaining difficulty 
with ADLs, as individuals receiving income from wages are the least likely to face a risk of 
difficulty with ADLs compared to individuals receiving income from other sources, while the 
receipt of Dibao by the household was strongly associated with the report of difficulty with 
ADLs. No substantial differences are found between individuals having medical insurance or 
not.  
 
The subjective economic status of the family  also contributes to one’s individual risk of 
reporting difficulty with ADLs, as those who rated their standard of living as low showed 
higher odds than those reporting a high standard of living of reporting difficulty with ADLs 
(ORs=1.71). Finally, health-risk behaviour was also part of the explanation, as ex-smokers 
show higher odds of reporting difficulty with ADLs than those never smoke (ORs=1.45), and 
at the 95% level, ex-smokers are also significantly more likely to report difficulty with ADLs 12 
 
than  those  who  are  current  smoking.  This  result  may  indicate  a  more  complex  effect  of 
differential level or amount of smoking among ex-smokers, which negatively impacts on 
their chances of reporting difficulty with ADLs.  
 
No  substantial  differences  were  found  in  the  individual  effects  on  the  risk  of  reporting 
difficulty with ADLs when the province characteristics were added to the model. Only the 
D&M has a significant effect on an individual’s risk of reporting difficulty with ADLs, with 
persons living in provinces scoring higher in terms of developed, marketised, low health 
expenditure and health care institutions province being less likely to report difficulty with 
ADLs. 
  
Table 7 shows the individual and province effects on one’s risk of reporting difficulty with 
IADLs. No substantial differences are found among demographic factors (e.g. age, gender, 
marital  status  and  urban/rural  resident).  There  is  a  slight  effect  of  socio-economic 
characteristics on the risk of reporting difficulty with IADLs, in that individuals who have no 
educational qualifications are less likely to report difficulty with IADLs compared to those 
with qualifications at the high school level and above (ORs=0.86). No substantial differences 
are  found  among  individuals  receiving  income  from  different  sources,  while  individuals 
without medical insurance are more likely to report difficulty with IADLs than those who 
have medical insurance  (ORs=1.37). Ex-smokers show lower odds of  reporting difficulty 
with IADLs compared to those who have never smoked (ORs=0.84). Finally, no substantial 
differences are found according to the level of living standards perceived among individuals 
or whether the household receives the Dibao benefit. Interestingly, no province effects are 
found in the risk of reporting difficulty with IADLs.  
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Table 8 presents the multinomial multilevel regression of reporting positive, fair or negative 
self-rated  health.  There  is  significant  positive  effect  of  age  on  reporting  negative  SRH 
(ORs=1.02), while females are more likely to report fair and negative SRH than males. In 
terms of marital status, widowed persons are less likely to report negative SRH than married 
persons, indicating the beneficial effects of cohabitation. Those living in urban areas, who 
have higher educational qualifications, who receive income from wages, and who do not have 
medical insurance are more likely to report positive SRH. Ex-smokers show 71% higher odds 
of  reporting  negative  SRH  than  those  never  smoke,  while  individuals  reporting  a  low 
standard of living and the receipt of Dibao by their household are more likely to report fair or 
negative SRH. Finally, no province effects are found in the risk of reporting fair and negative 
SRH.  
 
Table 9 demonstrates multinomial regression models for reporting perceived wellbeing. Age 
shows  a  negative  association  with  reporting  fair  or  negative  wellbeing,  however  no 
substantial differences are found between women and men in this respect. Widowed persons 
are less likely to report fair wellbeing than those who are married, while those in ‘other’ 
categories of marital status show 83% higher odds of reporting negative life satisfaction than 
married persons. Individuals living in rural areas are 19% more likely to report negative life 
satisfaction than those living in urban areas. Socio-economic status shows a significant effect 
on life satisfaction, as illiterate individuals or those with educational qualifications below the 
primary level are less likely to report fair life satisfaction than those whose qualifications are 
at  the  high  school  level  or  above;  however,  no  significant  difference  is  found  between 
educational groups in terms of the risk of reporting negative life satisfaction. Individuals with 
no income are more likely to report fair or negative life satisfaction than those receiving 
income  from  wages  (1.28  and  1.72  respectively).  The  perceived  living  standard  of  the 16 
 
and living in a household which reports the receipt of Dibao, are characteristics associated 
with  the  report  of  difficulty  with  ADLs  or  IADLs,  fair/negative  SRH,  fair/negative  life 
satisfaction and fair/negative memory. However, such individual characteristics are not the 
whole story, and this paper has sought to understand the effect of the province in which older 
persons live, on their risk of reporting poor health status. In this respect, the results show that 
individuals living in provinces with better health facilities and better life quality are less 
likely to report difficulty with ADLs or negative life satisfaction.  
 
The  results  point  to  significant  policy  implications  which  relate  both  to  improving  the 
immediate environment in which the individual’s lives, such as their family and household, 
and to the wider environment or province where their household is located. Lower socio-
economic status, whether measured through individual or household indicators, is clearly and 
strongly  associated  with  the  report  of  poorer  health  status,  as  is  health-risk  behaviour 
measured  in  this  study  through  smoking  status,  which  itself  has  been  independently 
associated with both lower socio-economic status and with poorer health status (Jarvis and 
Wardle, 1999). Public health campaigns against smoking, which are aimed at both younger 
and older cohorts of individuals, can contribute to the improvement of health status of current 
and future generations of Chinese individuals. However, statutory assistance in the form of 
both  cash  benefits  and  health  services  for  individuals  at  the  lowest  part  of  the  income 
distribution  may  also  add  to  a  comprehensive  set  of  social  policies  protecting  the  most 
vulnerable groups in society. Finally, differences between provinces in a range of indicators, 
such as modernisation and the amount of expenditure on health services, reflect a need for 
greater redistribution of resources on the part of the state from those provinces with higher 
resources, to those with lower resources. Similarly, such an adjustment also requires ensuring 
that  rural  parts  of  provinces  are  not  disadvantaged  compared  to  urban  parts.  This  is 17 
 
particularly important as economic migration has resulted in a higher concentration of older 
individuals in rural parts of mainland China. 